To estimate the prevalence of self-reported diabetes and hypertension and their absolute numbers in Brazil. , and who responded positively to questions about high blood pressure and diabetes, were analyzed. Percentages of self-reported hypertension and diabetes, estimated in the sample, were projected to the Brazilian population, according to age, sex and nutritional status, using the direct standardization method.
INTRODUCTION
Hypertension is the most frequent of non-communicable chronic diseases (NCCD) and the main risk factor for cardiovascular complications such as cerebrovascular accident and acute myocardial infarction, in addition to endstage chronic renal disease. 2 Simplicity of diagnosis facilitates conduction of studies on population prevalence. Since the 1970s, various local studies performed in different areas of Brazil, employing diverse sampling processes and diagnostic criteria, showed frequencies of hypertension in adults varying from 11.6% to 44.4%. 7, 10 In a study performed in 14 Brazilian state capitals and the Federal District, between 2002 and 2005, with individuals who reported having their pressure measured in the last two years, the frequency of self-reported hypertension varied from 18% to 29%. a Prevalence of diabetes has increased worldwide and has currently become an epidemic, mostly resulting from population aging. However, physical inactivity, an inadequate diet and the increase in obesity are also responsible for the global expansion of diabetes. Hospitalizations due to diabetes mellitus represent 9% of the Sistema Único da Saúde (SUS -National Health System) hospital spending. 11 The diagnosis of diabetes requires blood tests such as fasting glycemia or, preferably, the glucose tolerance test, thus hindering this diagnosis in surveys. As a result, data on the prevalence of diabetes in Brazil are less frequent than those on hypertension. 4, 8, 9, 13 A Brazilian study based on the glucose tolerance test was conducted with individuals aged between 30 and 69 years, in eight Brazilian capitals and the Federal District, from 1986 to 1988. 7 The prevalence of diagnosed diabetes was 7.6% versus 4.1% for self-reported diabetes. These results began to be used to describe the prevalence of diabetes in Brazil, 4, 8 and based on such, the World Health Organization (WHO) estimated that the country would have 4.6 million diabetics in 2000 and 11.3 million in 2030. 15 Recently, studies with a broader scope nationwide were performed, based on reports of previous medical diagnosis. A study performed in 2002-2005 showed prevalences of self-reported diabetes between 3% and 7% in the 16 Brazilian capitals studied and Federal District.
a In a probability sample of the Brazilian population in 2003, the World Health Survey (WHS) found a prevalence of 6.2% for self-reported diabetes in individuals aged ≥18 years. 12 Moreover, in 2003, in another representative survey of the Brazilian population, the Pesquisa Nacional por Amostra de Domicílios (PNAD -National Household Sample Survey), selfreported morbidity was assessed by self-report or by someone associated with the selected individual, and the prevalence found was lower -2% in men and 2.6% in women aged ≥18 years. e VIGITEL is based on probability samples of the adult population living in households with fi xed telephone lines. VIGITEL methodology has been described in previous publications. 6 ,f The present study assessed individuals who answered the following questions, "Has any doctor ever said you have high blood pressure?" and "And diabetes?"
The total number of individuals studied was 54,369, all aged 18 years or older, interviewed in 2006.
No direct compensation method for the fraction of households not served by fi xed telephone lines or in each population stratum is employed by the VIGITEL system. However, to reduce bias resulting from the lack of universal telephone system coverage, poststratifi cation weights were attributed to individuals interviewed by this system.
For the 27 cities monitored by VIGITEL, prevalence estimates were directly standardized using weighting applied to the sample's 36 age, sex and level of education strata. The following were considered for this weighting: the number of fi xed telephone lines in the interviewee's household; the number of adults in the household; and the ratio between the fraction of the total number of interviewees in the VIGITEL per stratum and the fraction of the city's total population in the corresponding stratum, according to the demographic census.
a The fi rst factor corrects the greater chance of individuals, living in households with more than one fi xe telephone line, being randomly selected. The second factor corrects the greater chance of individuals, living in households where other people live, being randomly selected. Finally, the third factor aims to make the sociodemographic composition of the sample of adults studied equal to the sociodemographic composition of the city's total adult population.
For the estimates of the total adult population of the 27 cities, the fi nal weight was multiplied by a fourth factor, which considered the differences between the population contingent of several cities and the number of individuals (about 2,000) studied by the system, in each city.
To estimate the prevalence of diabetes and hypertension in Brazil, based on self-reported morbidity, a fi fth factor was applied, standardizing these prevalences in each age and sex category to the distribution of the Brazilian population's nutritional status by a direct method. To achieve this, Brazilian population estimates b and the Pesquisa de Orçamentos Familiares (POF -Family Budget Survey) were used.
c The POF includes rural and urban areas, provides the frequency of low weight, normal weight, overweight and obesity in adults aged 20 years or older, according to sex and age groups. VIGITEL's 18-to-24-year age group was standardized according to the POF's 20-to-24-year group.
The absolute number of cases in the country was calculated by multiplying the number of individuals in the reference population by the frequency of selfreported diabetes, standardized by nutritional status, age and sex.
The frequencies and respective 95% confi dence intervals were obtained using SPSS 13.0. Standardizations and estimates of absolute numbers came from electronic spreadsheets.
As telephone interviews were involved, informed consent form was replaced by verbal consent, obtained when interviewees were contacted by telephone. VIGITEL
was approved by the Comissão de Ética em Pesquisa em Seres Humanos do Ministério da Saúde (Ministry of Health Human Research Ethics Committee).

RESULTS
Prevalence of self-reported diabetes was 5.3% for the group of cities studied (95% CI: 5.1;5.5%), 4.4% (95% CI: 4.2;4.7) in men and 6.0% (95% CI: 5.7;6.2) in women. Prevalence among cities varied from 2.7% in Palmas (TO) to 6.2% in São Paulo (SP) ( Table 1) .
Prevalence of self-reported hypertension was 21.6% (95% CI: 21.3;22.0) for the group of cities, 18.4% (95% CI: 17.9;18.8) in men and 24.4% (95% CI: 23.9;24.9) in women. Prevalences among cities varied from 15.1% in Palmas to 24.9% in Recife (PE) ( Table 2 ) .
Prevalences and their respective 95% confi dence intervals, shown in the Figure, reveal a gradual increase in diabetes and hypertension with age, this increase being steeper for diabetes in individuals aged between 45 and 54 years. In addition, it shows higher prevalences of diabetes and hypertension in overweight and obese individuals.
Standardized prevalence of diabetes for the Brazilian population was 5.2% versus 5.3% for the group of capitals (Table 3) ; and 21.2% versus 21.6% for hypertension, respectively (Table 4 ).
In Brazil, it was estimated that there were 6,317,621 cases diagnosed with diabetes, 2,573,413 in men and 3,744,208 in women. It was also estimated that there were 25,690,145 of cases diagnosed with hypertension, 10,528,959 in men and 15,161,186 in women.
DISCUSSION
Diabetes and hypertension are clinical conditions that can be asymptomatic, which can result in an underestimation of the total number of cases in the population.
As such, the use of self-reported morbidity in health surveys can underestimate the prevalence of diseases involved. A study performed in a national sample in the United States, the National Health and Nutrition Examination Survey III, 1988-1991, showed that selfreporting of hypertension has good sensitivity (71%) and specifi city (92%), suggesting that hypertension can be measured by this instrument in the population. based study in Bambuí (Southeastern Brazil) (72% of sensitivity and 86% of specificity), suggesting self-reporting to be a suitable indicator to estimate the prevalence of arterial hypertension, even outside great urban centers. 3 Sensitivity is lower for self-reported diabetes, as the investigation of this disease is more complex and less widespread than that of hypertension, thus leaving a higher number of people in the population without diagnosis. A study on the elderly in Bambuí showed a sensitivity of 57.1% (95% CI: 50.3;63.8) for selfreported diabetes mellitus, compared to the medical diagnosis combined with fasting glycemia. 9 As prevalences shown in the present study are based on reports of previous medical diagnosis, they are subject to reporting bias, including false positives, which would mistakenly increase the prevalence based on selfreported morbidity. However, a telephone-survey validation study performed in the United States showed a positive predictive value of 88.2% (95% CI: 77.4;99.1), indicating that the majority of individuals who reported having diabetes had a previous diagnosis of this disease (73.2% of sensitivity, 99.3% of specifi city). 5 Ongoing studies to validate questions about self-reported morbidity in the VIGITEL will enable the quantifi cation of the percentage of false positives and, if necessary, the correction of prevalence estimates. According to the World Health Survey (WHS), prevalence of self-reported diabetes in Brazilian adults was 6.2%. 12 The 2003 PNAD showed lower prevalences of self-reported diabetes (2.0% and 2.7% in men and women, respectively) and self-reported hypertension (8.8% and 14.4% in men and women, respectively). proxy reporting of morbidity by individuals close to those selected.
The main limitation to the present study refers to the use of self-reported morbidity, instead of biomedical criteria for disease diagnosis. In this way, data shown here concern only already diagnosed cases. However, as regards hypertension, the literature shows that selfreporting is a satisfactory indicator for prevalence estimates, offering the advantages of speed to obtain information and low cost. 5, 14 Nonetheless, the differences are greater for diabetes, requiring inference of these results only to already diagnosed cases.
Although the use of expansion factors reduced bias due to the non-inclusion of residents without a fi xed telephone line in these cities, another limitation refers to the sample representativeness, given that telephone service coverage is lower in the Northern and Northeastern regions.
Yet another limitation was the projection of data on Brazilian capitals to Brazil. Even considering differences in age distribution, sex and nutritional status, it is possible that the prevalences found in the present study are still overestimated for the Brazilian population. This is because greater access to health services and diagnosis in the metropolitan area was not considered in the adjustment.
Differences in prevalence among cities can result in bias of access to service, due to lower availability of tests in Northern and Northeastern Brazil. In addition, there are differences in the population's age distribution, as exemplifi ed by Palmas, whose population is younger, a apart from other factors.
There remains a fraction of undiagnosed cases of diabetes and hypertension, which tends to decrease with the increase in access to health services and with the organization of primary health care. Knowing this fraction becomes more important when assessing programs and strategies that involve actively searching for and tracking these diseases in the population, something already well-established and functional for hypertension, but not for diabetes.
The total number of cases of diabetes has been estimated based on some known fraction of diagnosed cases in relation to the total number of cases. As an example, the 50% fraction 4 has been frequently used, doubling the self-reporting prevalence to estimate the prevalence of the total number of cases. However, these fractions need to be updated, considering the changes that have occurred in access to and organization of services.
Taking into consideration the potential of VIGITEL to survey non-communicable diseases in Brazil, validation studies against a gold standard for diagnosing diabetes and hypertension would enable the necessary corrections of false negatives and false positives to be made. In addition, it would be desirable to improve the questions formulated, aiming to reduce the percentage of false reports of these diseases. 
